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Development of a force-balance telemetry device for total knee ar-
throplasty

DANG Xiao', ZHU Zhong-lin', DING Hui', ZHOU Yi-xin>, WANG Guang-zhi' (1. Depari-
ment of Biomedical Engineering, Tsinghua University, Beijing 100084, China; 2. Beijing Jishuitan Hospital, Bei-
jing 100035, China)

Abstract. Objective A new type of tibial-femoral force-balancing telemetry device was developed for measuring
force balance on the tibial-femoral contact surface in knee joint. Method The force-balance telemetry device
was designed imitating the configuration of tibial part of total knee prosthesis, in which force sensors and teleme-
try circuit were embedded. During total knee arthroplasty( TKA) , this device was implanted as a tibial prosthesis
to measure tibial-femoral force while the knee joint was being placed at different angles. The tension balance was
adjusted by releasing soft tissue around knee joint. Results The results indicat that this device has advantage of
high accuracy for force measurement ( r>0.98,RMS = 65 g), which is sufficient to meet clinical demand. Con-
clusions The measurement of force balance on the tibial-femoral contact surface with telemetry device can pro-
vide new insight into the estimation of optimal knee prosthesis position and selection of appropriate polyethylene
insert.

Key words . Total knee arthroplasty; Force balance; Telemetry device

BRTRAREEBRRKRERNXT, ETE  FEARSIHIRBS5E A ZKN ), it
i R SRR TSN RS, MSEAT ARG S ER AT a1
HeF SRR LR BRI, P AR T . AT 2R3 B HUR (Total Knee Arthroplasty,
B SFEMAERROCT RN BXTEM 4 TKA) ZER BT o S A RE R WAL, I

I H §9:2010-01-19; (2] H #5:2010-03-03

BEEWHE: : HESEORPI R R (863) W H (2006 AA0274F7 ), HZK A ARIEEEE I H (30772195)
TEERS: 50K (1986-) , 5, i, W90 o) - T B AR S, £ 1 2E M B

BITEE . F) &, 2%, E-mail ; wgz-dea@ tsinghua. edu. cn,




X OW.E BXTHETELENBREBNTH
DANG Xiao, et al. Development of a force-balance telemetry device for total knee arthroplasty 113

ERAERAMTFARITEZ —. TKA @id A TR
B AR B 4 B B A2 - e 53 T, ik BRSO L PR
i REIRCR o

TEBE BT AR, BRARAEA LS 5 22 IR T
JHEEK AL RO, B MBI G AN TR
THEHNEGTERESHNENKERE . B
BE, TR AR A B A B i PR AR L B AR
RRSCTT R BEIRA, EE G K1 R B & B
PR . BRTZENG R i B AR 1 IR
BEATER LR, B A P AORE BEEERE LURIE. BTLA,
D — PR R AL R T Z RE R S
R EAR R B E AR TIRRF AR, BRAC
GRBET BT MR E, AN ILEAT
AR RS AT 2 AL B TR T AR SRR S
TSN E . APFAECH B8 78 2l
LR AR TR R AR E R AR 2 @B )
PRSI R B AR A TG 2 B 2 T BRI - B 9
FE PR BN T5 35, BE S BUR SCY 7E 451
(B MBS R . e BINE MG M3
BRI TAR M E LR O, 3R B 44
BB SRR S WA M AR P AR SR
o WESBIRR L, (R E 0
Jr {8, RS R, o B B A B8 ey s 00\ TR A
B2 1004 TR AR WP, 3R R TR AN R
BEAHSEN
1 7k

T SRS B A B B K 4 4R B4 T AR
UL, S5 B SR 77 5 R 0 R A s T 4 3 -
BRI BIBA FE Sy IR T B R, ¢ TG
TETE RS- BT B I BT A SR I B3R 5, BRI SEBL
TR T3 AU KT 1 TAER S, i, B2
A B T Bl H AU 4 RO TE S i i R e
P ALK T - R o0 (i R 0° 70 90°) , A
BETERR S B M AR P AT 2 A M B
R BN R AR AR K R — 2K
/N, B TR s ) A% Ja RO R AR B PR, 1675
BB TOEW B BREER, HW, & 8
PR B 25 PR SR i 22 A B AN IR 1, A7)
TR F AR R

BrlA, B AR IR TKA FARFAR, H IR T 7RISR

T PR G KRR G B, 8 1R BRSP4 i
FEBRRI BB AT A, X TKA B
KA Z S AP- A i AT I, 35 B B A i e R B T
R X EE TR LB T A R KA. 8
RS R B B B AL SR AR R S5 B,
PRIUE T U2 B R e B R AR A, S 2 3
TERIMZESR, Wik, WRREREERATEINMN
SHAE IO, TR R R A B L TARR S B2 1F
NS S e Ry e IR TE/NL Wi Ryl s
e E I3 T BUR 1L i B R BREUCEAR , 7 PC AL
STt IR, 7 T R A
1.1 RGHM
ETARRMITEMER, SR T —EH THB)
N PR = AR AT 2 R SCTT EHFAR W eI 5Ky =
MRS, WG BARRCY NG &
B, REEHR R, PC HLAER A B B i, &
GonEEmE 1 R,

< By
o, PR USB H#HIZ pem

Bl RzEARTER
Fig.1 Component schematic diagram of the system
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Fig.3 The schematic diagram for the principle of the simply sup-
ported beam
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Fig.4 The schematic diagram for the range zooming of the simply
supported beam
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Fig.5 The schematic diagram for the telemetry circuit
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Fig.6 The schematic diagram for the loading method
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Fig.7 The schematic diagram for distribution of the loading points
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* Accuracy is best represented in both trueness (or mean error, u)

and precision (or standard deviation, g ). One measure of both is

RMS error v p,z + 0'2
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